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The asymmetric unit of the title compound, C 18 H 2 2N 2 03S, 
contains two molecules, exhibiting similar conformations [C— 
S-N-C torsion angles of -82.2 (2) and -70.4 (2)°, and 
dihedral angles between the mean planes of the aromatic rings 
of 56.6 (6) and 51.6 (6)° in molecules I and II, respectively]. 
However, the two independent molecules show distinctly 
different hydrogen-bonding patterns. In the crystal, molecules 
I form inversion dimers via pairs of N— H- ■ O hydrogen 
bonds, whereas for molecules II the N— H- ■ O hydrogen bond 
is intramolecular. The hydrogen-bonded dimers of I further 
propagate along the 6-axis direction through jt-jt interactions 
[the distance between ring centroids is 3.8424 (8) A]. 

Related literature 

For the synthesis of the title compound, see: Bakker et al. 
(1997); Kaul et al. (2002). For the biological activity of 
compounds having the sulfonamide -S0 2 NH- group, see: Lu 
& Tucker (2007); Tappe et al. (2008); Chegwidden et al. (2000); 
Purushottamachar et al. (2008). For structural and conforma- 
tional studies of molecules featuring the sulfonamide moiety, 
see: Parkin et al. (2008); Perlovich et al. (2009, 2011); Altamura 
et al. (2009); Vega-Hissi et al. (2011). 



CONEt, 




b = 12.2882 (9) A 
c = 16.0569 (12) A 
a = 108.426 (7)° 
P = 97.357 (6)° 
y = 100.245 (6)° 
V = 1709.7 (2) A 3 

Data collection 

Oxford Diffraction Xcalibur3 CCD 

diffractometer 
Absorption correction: multi-scan 

(ABSPACK in CrysAlis RED; 

Oxford Diffraction, 2006) 

r mi „ = 0.894, r m „ = l.ooo 

Refinement 

R[F 2 > 2o(F 2 )] = 0.045 

wR(F 2 ) = 0.118 

S = 0.96 

7512 reflections 

441 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
/x = 0.21 mm~' 
T = 150 K 

0.54 x 0.43 x 0.38 mm 



17890 measured reflections 
7512 independent reflections 
4728 reflections with / > 2a(l) 
R<„. = 0.025 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.42 e A~ 3 

A,o m i„ = -0.32 e A~ 3 



D-H-A 


D — H 


H- ■ A 


D-A 


D-H-A 


Nl'-HM'- ■ 03' 


0.81 (2) 


2.15 (2) 


2.809 (2) 


139 (2) 


NI-HjVI-03' 


0.86 (2) 


2.15 (2) 


2.969 (2) 


159 (2) 


Symmetry code: (i) — x - 


h 2, -y, -Z. 









Experimental 

Crystal data 

C1SH22N2O3S 
M r = 346.43 



Triclinic, PI 

a = 9.4674 (6) A 



Data collection: CrysAlis CCD (Oxford Diffraction, 2006); cell 
refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford 
Diffraction, 2006); program(s) used to solve structure: SIR97 (Alto- 
mare et al, 1999); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
software used to prepare material for publication: SHELXL97, 
WinGX (Farrugia, 1999) and PARST (Nardelli, 1995). 

The authors acknowledge the CRIST (Centro di Cristallo- 
grafia Strutturale, University of Firenze), where the data 
collection was performed. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LD2075). 



References 

Altamura, M., Fedi, V., Giannotti, D, Paoli, P. & Rossi, P. (2009). New J. Chem. 
33, 2219-2231. 

Altomare, A., Burla, M. C, Camalli, M., Cascarano, G. L., Giacovazzo, C, 
Guagliardi, A., Moliterni, A. G. G, Polidori, G. & Spagna, R. (1999). /. 
Appl. Cryst. 32, 115-119. 

Bakker. W. I. I., Familoni, O. B., Padfield, J. & Snieckus, V. (1997). Synlett, 9, 
1079-1080. 

Chegwidden, W. R., Carter, N. D. & Edwards, Y. H. (2000). The Carbonic 

Anhydrases New Horizons. Basel: Birkhauser Verlag. 
Farrugia, L. J. (1997). /. Appl. Cryst. 30, 565. 
Farrugia, L. J. (1999). /. Appl. Cryst. 32, 837-838. 

Kaul, S., Kumar, A., Sain, B. & Gupta, A. K. (2002). Synth. Commun. 32, 2885- 
2891. 

Lu, R. J. & Tucker, J. A. (2007). /. Med. Chem. 50, 6535-6544. 
Nardelli, M. (1995). /. Appl. Cryst. 28, 659. 

Oxford Diffraction (2006). CrysAlis CCD and CrysAlis RED. Oxford 

Diffraction Ltd, Abingdon, England. 
Parkin, A., Collins, A., Gilmore, C. J. & Wilson, C. C. (2008). Acta Cryst. B64, 

66-71. 



03144 Altamura et a/. 



doi:1 0.1 107/S1 60053681 204264X 



Acta Cryst. (2012). E68, o3!44-o3145 



organic compounds 



Perlovich, G. L., Ryzhakov, A. M, Tkachev, T. T. & Hansen, L. K. (2011). 

Cryst. Growth Des. 11, 1067-1081. 
Perlovich, G. L., Tkachev, V. V, Strakhova, N. N., Kazachenko, V. P., Volkova, 

T. V, Surov, O. V., Schaper, K.-J. & Raevsky, O. A. (2009). ./. Pharm. Sci. 98, 

4738-4755. 

Purushottamachar, P., Khandelwal, A., Vasaitis, T. S., Bruno, R. D., Gediya, 
L. K. & Njar, V. C. O. (2008). Bioorg. Med. Chem. 16, 3519-3529. 



Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Tappe, W., Zarfl, C, Kummer, S., Burauel, P., Vereecken, H. & Groeneweg, J. 

(2008). Chemosphere, 72, 836-843. 
Vega-Hissi, E. G, Andrada, M. F., Zamarbide, G. N., Estrada, M. R. & Tomas- 

Vert, F. (2011). J. Mol. Model. 17, 1317-1323. 



Acta Cryst. (2012). E68, o3144-o3145 



Altamura et a/. • C 18 H 22 N 2 0 :5 S 03145 



supplementary materials 



supplementary materials 

Acta Cryst. (2012). E68, o3144-o3145 [doi:10.1107/S160053681204264X] 

N r N-Diethyl-2-(4-methylbenzenesulfonamido)benzamide 

Maria Altamura, Valentina Fedi, Rossano Nannicini, Paola Paoli and Patrizia Rossi 

Comment 

The sulfonamide moiety is a common pharmacophore in many biologically active compounds, such as HIV inhibitors 
(Lu & Tucker, 2007), antimicrobial drugs (Tappe et al, 2008), carbonic anhydrase inhibitors (Chegwidden et al, 2000), 
and anti-tumor agents (Purushottamachar et al, 2008). Because the structural and conformational properties of a 
compound usually are related to its biological properties, their study would provide useful information to design new 
effective drugs. In this regard, there are many recent publications reporting structural data on related sulfonamides 
(Parkin et al, 2008, Altamura et al, 2009, Perlovich et al, 2009, Perlovich et al, 2011,Vega-Hissi et al, 2011). 

The asymmetric unit of the title compound contains two independent molecules, I and II, which are almost 
superimposable (Table 1). As expected, a staggered conformation about the N — S bond is adopted, with the N lone pair 
bisecting the OSO angle, and with the p orbital at the ipso carbon bisecting the same angle (Table 1, Fig. 1). The 
sulfonamide nitrogen atom is almost planar-trigonal in molecule I (E<N=355 (1)°), while in II it is definitely more 
pyramidal (£<N=341 (1)°). The conformation of molecule II is stabilized by an intramolecular H-bond involving the H 
atom of the sulfonamide grouping (HN1') and the oxygen atom 03' of the amide moiety (Table 2). In the crystal packing, 
molecules I form dimers instead, which are held together by a couple of N — H— 0=C hydrogen bonds (Table 2, Fig. 2). 
Dimers propagate along the b axis direction through tz-tz stacking interactions involving two symmetry related CI — C6 
rings (centroid-centroid distance 3.8424 (8) A, symmetry code: -x + 2,-y + 1, -z). No further significant intermolecular 
interactions are present in the crystal structure. 

Experimental 

For the synthesis of the title compound, see: Bakker et al (1997); Kaul et al, (2002). Crystals of ,/V,iV-diethyl-2-(4- 
methylphenylsulfonamido)benzamide suitable for single-crystal X-ray diffraction analysis were obtained by slow 
evaporation of an ethanol/water solution of A r ,A r -diethyl-2-(4-methylphenylsulfonamido)benzamide. 

Refinement 

The N — H H atoms were located in the Fourier difference map and their coordinates were refined with £/j S0 (H) = 
1.2t/ eq (N). All other H atoms were positioned using idealized geometry, and refined using a riding model with J/ is0 (H) 1.2 
times (7 eq (C) (1.5 for methyl H atoms). 

Computing details 

Data collection: CrysAlis CCD (Oxford Diffraction, 2006); cell refinement: CrysAlis CCD (Oxford Diffraction, 2006); 
data reduction: CrysAlis RED (Oxford Diffraction, 2006); program(s) used to solve structure: SIR97 (Altomare et al, 
1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008), WinGX (Farrugia, 1999) and PARST 
(Nardelli, 1995). 
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Figure 1 

The symmetrically independent molecule I (molecule II has a similar shape and the same labelling scheme). 
Displacement ellipsoids are drawn at the 30% probability level. 
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Figure 2 

Crystal structure of the title compound as viewed along the a-axis (molecules I are shown in blue and molecules II - in 
red). Intermolecular NH - 0 hydrogen bonding is shown as dashed lines. 



iV,iV-Diethyl-2-(4-methylbenzenesulfonamido)benzamide 



Crystal data 

C, 8 H 22 N20 3 S 
Mr = 346.43_ 
Triclinic, PI 
a = 9.4674 (6) A 
6 = 12.2882 (9) A 
e = 16.0569(12) A 
a= 108.426 (7)° 
P = 97.357 (6)° 
y = 100.245 (6)° 
F= 1709.7 (2) A 3 

Data collection 

Oxford Diffraction Xcalibur3 CCD 

diffractometer 
Radiation source: Enhance (Mo) X-ray Source 
Graphite monochromator 
Detector resolution: 16.4547 pixels mm 1 
co scans 



Z = 4 

P(000) = 736 

D x = 1.346 Mgrn 3 

Mo Ka radiation, 1 = 0.71073 A 

(9 = 4.1-28.6° 

/i = 0.21 mnT 1 

T= 150K 

Parallelepiped, colourless 
0.54 x 0.43 x 0.38 mm 



Absorption correction: multi-scan 
{ABSPACK in CrysAlis RED; Oxford 
Diffraction, 2006) 
7^ = 0.894,7^=1.000 
1 7890 measured reflections 
7512 independent reflections 
4728 reflections with I > 2a(T) 
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R mt = 0.025 

ftnax = 28.7°, 0 m i n = 4.1° 

h = -\2-fll 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.118 

5=0.96 

7512 reflections 

441 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



£=-15- 
l = -2l- 



♦ 16 
.21 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = U[o\F 2 ) + (0.0677P) 2 ] 

where P = {F 2 + 2F 2 )I?> 
(A/o)^ 0.001 
Ap max = 0.42 e A" 3 
A/w = -0.32 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > 2a{F 1 ) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U */U 

^ iso ' ^eq 


SI 


1.22768 (5) 


0.28575 (4) 


-0.00356 (3) 


0.02970 (14) 


01 


1.18234(15) 


0.23441 (12) 


-0.09887 (8) 


0.0365 (3) 


02 


1.36507 (14) 


0.36978 (12) 


0.03457 (9) 


0.0365 (3) 


03 


1.03929(14) 


-0.01020(12) 


0.08734 (9) 


0.0329 (3) 


Nl 


1.23284(17) 


0.17480 (15) 


0.03138 (10) 


0.0278 (4) 


HN1 


1.158(2) 


0.1167(18) 


0.0058 (13) 


0.033* 


N2 


0.98318 (16) 


0.13823 (13) 


0.19374 (10) 


0.0257 (4) 


CI 


1.0900 (2) 


0.35179 (16) 


0.03962 (12) 


0.0268 (4) 


C2 


1.1191 (2) 


0.42734 (17) 


0.12797(13) 


0.0311 (5) 


H2 


1.2108 


0.4429 


0.1638 


0.037* 


C3 


1.0114(2) 


0.47931 (17) 


0.16265 (13) 


0.0331 (5) 


H3 


1.0315 


0.5296 


0.2220 


0.040* 


C4 


0.8731 (2) 


0.45770(17) 


0.11021 (13) 


0.0308 (5) 


C5 


0.8479 (2) 


0.38376 (18) 


0.02171 (14) 


0.0348 (5) 


H5 


0.7570 


0.3698 


-0.0146 


0.042* 


C6 


0.9537 (2) 


0.33011 (18) 


-0.01428 (13) 


0.0334 (5) 


H6 


0.9339 


0.2802 


-0.0737 


0.040* 


C7 


1.30951 (19) 


0.18780 (16) 


0.11830 (12) 


0.0262 (4) 


C8 


1.23673 (19) 


0.14737 (16) 


0.17723 (12) 


0.0257 (4) 


C9 


1.3163 (2) 


0.15919(17) 


0.26008 (12) 


0.0304 (5) 


H9 


1.2691 


0.1312 


0.2991 


0.037* 


C10 


1.4645 (2) 


0.21191 (18) 


0.28524 (13) 


0.0343 (5) 
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H10 


1 C1 iCT 

l.Moz 


A TTAiC 

0.2206 


A 1 A 1 1 

0.341 1 


A C\A 1 * 

0.041* 


Cll 


1 f) /If /I \ 

1.5345 (2) 


A ^f 1 n /10\ 

0.25127 (18) 


0.22645 (13) 


0.0332 (5) 


T T 1 1 

Hll 


1 /") /in 

1.6340 


A T 0/"0 

0.2868 


A 1 A "> 1 

0.2431 


A A^Aik 

0.040* 


C12 


1 /I f A1 

1.4591 (2) 


0.23881 (17) 


A 1 niA 

0.14310 (13) 


A A") A C /C\ 

0.0305 (5) 


TJ 1 T 

Hlz 




0.2644 


a 1 An 
0.103 / 


0.03 /* 


CI J 


0. / j j / (2) 


a c 1 tt ic / 1 a\ 
0.M226 (19) 


A 1 AQQH /1 C\ 

0.145S / (ID) 


A A1 CiH /C\ 

0.03V / (d) 


T T 1 1 A 

H13A 


0.6650 


A A HCiO 

0.4798 


A 1 f\S~ r \ 

0.1062 


A A/"A± 

0.060* 


H13B 


0.7826 


0.5960 


0.1626 


A A/"A;k 

0.060* 


Hi Jt 


A T/l /I /I 
U. /444 


A A O^O 


U.ZUZ6 


A AAA* 

U.OoO 


C14 


1 ato^ /ON 

1.0785 (2) 


0.08570 (17) 


0.14925 (12) 


A AT C A / /I \ 

0.0250 (4) 


C15 


0.82675 (19) 


A AT A O A /1 "7 \ 

0.07980 (17) 


A 1 /"/IAC 

0.16405 (13) 


A ATA") / /I \ 

0.0293 (4) 


T T 1 C A 

H15A 


0.7766 


0.1054 


0.2133 


A A") C ;k 

0.035* 


TJ 1 CD 

rll jJj 


A Q 1 CA 


n AA/1 0 
— U.UU45 


a 1 a no 
U.14 11 


A A^ 

0.033* 


/-II /- 

C16 


0.7572 (2) 


A 1 ATCA /1 0\ 

0.10750 (18) 


0.08525 (13) 


A AO T /" /C\ 

0.0326 (5) 


TT1 /■ i 

H16A 


0.6554 


0.0680 


0.0677 


A A/IAsk 

0.049* 


HloB 


A one /i 

0.0034 


A AO 1 A 

0.0810 


A A1 jCA 

0.0360 


A f\A A* 

0.049* 


H16C 


0.7666 


A 1 A 1 1 

0.1911 


A 1 A1A 

0.1020 


A A -1 A* 

0.049* 


C17 


1 AHA /T\ 

1.0220 (2) 


A TCOCO /1 /"\ 

0.25858 (16) 


0.25954 (12) 


A ATA 1 / A \ 

0.0291 (4) 


H17A 


0.9527 


A T A1 A 

0.3020 


0.2443 


A AT C sfc 

0.035* 


T r i /70 

Hi /B 


1 11 oi 
1.11 53 


A TATA 

U.29/9 


U.2561 


A A") C * 

0.033* 


Clo 


1 at to /'ta 
l.UZZo (Z j 


A o/; 1 ClA (\ 0\ 

U.261V4 (18) 


U. 35513 (13) 


0.03 /3 (3 ) 


T r i o \ 

HlsA 


1.0450 


A 1 A^) A 

U.3424 


A 1 

U.39M 


A AC£* 
0.03O* 


tti on 

H18B 


i Am a 

1.0930 


A T>ftO 

0.2208 


A O T 1 'I 

0.3712 


A acz;* 

0.056* 


T-T1 ot~* 
HloC 


yj.yZ IZ 


U.Z/4/ 


A 1 ^O/l 

U.35y4 




C 1 ' 

si 


0.3642s (5) 


A £0 1 //I \ 

U.62169 (4) 


A 1 O/l a/; /^A 

U. 38496 (3) 


A AOAylT t\ A\ 

U.U294/ (14) 


Ul 


A O C7 AA / 1 A \ 
U.25 /UU (14) 


U.6666U (13) 


U.43239 (9) 


A ATOA { A\ 
U.U3»9 (4) 


(J2 


A 1 A /I AO /I A\ 

U.344U5 (14) 


A A AO AT /n\ 

U.4yoU/ (12) 


A 1 A A/1 O /A\ 

U.34U48 (9) 


A AT C £. /"3 \ 

U.U356 (3) 


U3 


U. / 1 /oU (14) 


U.oo /U3 (11) 


U.5266U (9) 


A AT/1/; 

U.U346 (3 ) 


XT 1 ' 
Nl 


0.51694 (17) 


0.66700 (15) 


0.46038 (11) 


A AT7A / A\ 

0.0279 (4) 


T_T\T 1 ' 
HJN 1 


U.534 (2) 


A T/C / 1 0\ 

0. /3 /6 (lo) 


A AO AO 

U.4o45 (14) 


A All* 


N2 


A 01 /"AO /1 

0.81608 (16) 


A AAHC / 1 0\ 

0.90225 (13) 


A /I AOTA /1 A\ 

0.40820 (10) 


A AT /" T / A \ 

0.0263 (4) 


CI 


A 10A"70 /1 OA 
U.3VU /5 (15) 


U.WjZZ (1 /) 


U.3U / 1 / (12) 


a (a\ 
V.UZ/3 (4) 


Cz 


A /I c 1 no /1 OA 

u.4Myy (iy) 


U. 64421 (15) 


U. 2335V (13 ) 


A AOO"7 i A\ 

u.U2y / (4) 


T 11 f 

H2 


0.4787 


0.5727 


0.2251 


A AT/'Sl! 

0.036* 


C3 


(J.4 /z / (2) 


A T A1 A') / 1 0\ 

0. /0303 (15) 


0.1 /430 (13) 


A A1 1 £ f Z\ 

0.0316 (3) 


T TT f 

H3 


A C 1 A A 

0.5144 


0.6706 


a 1 ^> c r 

0.1256 


A AT O * 

0.038* 


C4 


a a ioq/; / 1 o\ 
0.43zoo (19) 


O.OOVOO (lo) 


U.IojjO (13) 


A A"2 1 A 

0.03 14 (3) 


C3 


a n 1 c /t\ 
0.3 / I J (2) 


A O C CHH ( 1 n\ 

O.ojj / / (IV) 


A 1 COAT / 1 /I \ 

0.230VZ (14) 


A AT kCC\ f Z\ 

0.0369 (3) 


TIC' 

H3 


A 1 /l 1 1 

0.3431 


A AOjCC 

O.yzoj 


A ^iCH 1 

0.2o / 1 


A f\A A * 

0.044* 


Co 


0.3517 (2) 


A HAHT) /1 0\ 

0.79973 (18) 


A 1AA1 /" /i o\ 

0.32016 (13) 


A AT A C /C\ 

0.0345 (5) 


Ho 


A 1 1 T A 

0.3 124 


a om 
0.8333 


A 1 tCClH 

o.3oy / 


A f\A 1 * 

0.041* 


C7 


0.64714 (19) 


0.63062 (17) 


0.43794 (12) 


A AT A tC / A \ 

0.0246 (4) 


Co 


U. /6s(Jl (19) 


U./1269 (16) 


U.433U6 (12) 


A AO C 1 i A \ 

0.U251 (4) 


C9' 


0.8955 (2) 


0.67471 (17) 


0.41748 (12) 


0.0279 (4) 


H9' 


0.9765 


0.7277 


0.4145 


0.034* 


CIO' 


0.9044 (2) 


0.56046 (18) 


0.40639 (13) 


0.0319(5) 


H10' 


0.9906 


0.5369 


0.3963 


0.038* 


Cll' 


0.7839 (2) 


0.48063 (17) 


0.41038 (13) 


0.0316(5) 


Hll' 


0.7894 


0.4033 


0.4025 


0.038* 
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A A1 C * 

0.035* 


C13 


A /I C A A 

0.4544 (z) 


0.8 /33 (2) 


A 1 OAC 1 ^1 A\ 

U. 12051 (14) 


A A/1 1 T 

0.043 / 


TT1 "5 T~~\ 

H13D 


0.5286 


0.8482 


A AO O C 

0.0885 


0.066* 


HI 3b 


A AO A^ 

0.4842 


A AC £H 

0.9567 


A 1 f TO 

0.1528 


a A/:/:* 

0.066* 


T T 1 "5 T7 

H13r 


0.3642 


a or c n 

0.8559 


0.0789 


0.066* 


C14 


A 1 O A /1A\ 

0.76384 (19) 


A O A A 1 C / 1 

0.84015 (17) 


a <niA (^ 

0.45779 (12) 


A A^ /"") 

0.0263 


C15' 


a o n o \ 

0.8238 (2) 


1.02962 (17) 


A 1 /i A T T /l T\ 

0.44075 (13) 


0.0318 


T T 1 C/" 1 

H15C 


A AAT ~i 

0.9033 


1 AjC A A 

1.0690 


A /I 

0.4203 


A AT O * 

0.038* 


T T 1 cr\ 

H15D 


A O A £. C 

0.8465 


1 AC OA 

1.0589 


A C ACT 

0.5057 


A ATO* 

0.038* 


C16 


A Z' O A C /^\ 

0.6845 (2) 


1.0613 (2) 


A yl AAA/" /1 C\ 

0.40996 (15) 


a a /i n 

0.0457 


H16D 


0.6968 


1.1454 


0.4334 


A A/Aik 

0.069* 


T r i /-t-> 

Hlob 


0.6056 


1 AO /I /I 

1.0244 


A A 1 1 O 

0.4312 


0.06V* 


H16F 


a r f o a 

0.6624 


1 AO ^ ^ 

1.0344 


0.3457 


A A/"A± 

0.069* 


C17' 


A O ") C /" \ 

0.8356 (2) 


0.85147 (18) 


A O 1 C C / 1 ^1 \ 

0.31525 (12) 


0.0305 


H17C 


0.7752 


0.8800 


0.2772 


0.037* 


H17D 


0.8015 


0.7664 


0.2952 


0.037* 


C18' 


0.9930 (2) 


0.8811 (2) 


0.30377 (14) 


0.0443 


H18D 


0.9980 


0.8455 


0.2420 


0.066* 


H18E 


1.0534 


0.8515 


0.3400 


0.066* 


H18F 


1.0270 


0.9651 


0.3220 


0.066* 



Atomic displacement parameters (A 2 ) 





u n 




JJ22 


U 33 




U u 


<7 13 


IP 


SI 


0.0316 


(3) 


0.0309 (3) 


0.0249 


(3) 


0.0009 (2) 


0.0054 (2) 


0.0110(2) 


01 


0.0445 


(8) 


0.0397 (9) 


0.0227 


(7) 


0.0037 (7) 


0.0059 (6) 


0.0109 (7) 


02 


0.0314 


(7) 


0.0366 (8) 


0.0390 


(8) 


-0.0025 (6) 


0.0063 (6) 


0.0153 (7) 


03 


0.0342 


(7) 


0.0305 (8) 


0.0278 


(7) 


0.0052 (6) 


0.0064 (6) 


0.0029 (7) 


Nl 


0.0266 


(8) 


0.0268 (10) 


0.0249 


(9) 


-0.0003 (7) 


0.0016 (7) 


0.0071 (8) 


N2 


0.0283 


(8) 


0.0233 (9) 


0.0245 


(8) 


0.0048 (7) 


0.0064 (7) 


0.0069 (7) 


CI 


0.0323 


(10) 


0.0229 (10) 


0.0241 


(10) 


-0.0005 (8) 


0.0027 (8) 


0.0113 (9) 


C2 


0.0320 


(11) 


0.0308 (12) 


0.0274 


(11) 


0.0020 (9) 


-0.0003 (9) 


0.0111 (9) 


C3 


0.0401 


(12) 


0.0313 (12) 


0.0259 


(11) 


0.0053 (9) 


0.0046 (9) 


0.0097 (10) 


C4 


0.0377 


(11) 


0.0225 (11) 


0.0340 


(12) 


0.0039 (9) 


0.0046 (9) 


0.0150(10) 


C5 


0.0301 


(11) 


0.0346 (12) 


0.0383 


(12) 


0.0048 (9) 


-0.0028 (9) 


0.0159(10) 


C6 


0.0372 


(11) 


0.0312(12) 


0.0268 


(11) 


0.0021 (9) 


-0.0005 (9) 


0.0090 (10) 


C7 


0.0280 


(10) 


0.0261 (11) 


0.0225 


(10) 


0.0079 (8) 


0.0044 (8) 


0.0052 (9) 


C8 


0.0284 


(10) 


0.0219(10) 


0.0263 


(10) 


0.0073 (8) 


0.0053 (8) 


0.0069 (9) 


C9 


0.0367 


(11) 


0.0311 (12) 


0.0254 


(10) 


0.0115 (9) 


0.0082 (9) 


0.0096 (9) 


C10 


0.0358 


(11) 


0.0357 (12) 


0.0276 


(11) 


0.0132(9) 


-0.0023 (9) 


0.0063 (10) 


Cll 


0.0238 


(10) 


0.0357 (12) 


0.0338 


(11) 


0.0071 (9) 


0.0004 (9) 


0.0055 (10) 


C12 


0.0294 


(10) 


0.0304(11) 


0.0317 


(11) 


0.0075 (9) 


0.0089 (9) 


0.0093 (10) 


C13 


0.0403 


(12) 


0.0358 (13) 


0.0450 


(13) 


0.0087 (10) 


0.0081 (10) 


0.0168(11) 


C14 


0.0305 


(10) 


0.0246(11) 


0.0216 


(10) 


0.0052 (8) 


0.0050 (8) 


0.0108 (9) 


C15 


0.0265 


(10) 


0.0307 (11) 


0.0315 


(11) 


0.0053 (8) 


0.0098 (9) 


0.0108 (9) 


C16 


0.0302 


(10) 


0.0376(12) 


0.0325 


(11) 


0.0104 (9) 


0.0082 (9) 


0.0137(10) 


C17 


0.0333 


(11) 


0.0253 (11) 


0.0313 


(11) 


0.0103 (9) 


0.0095 (9) 


0.0101 (9) 


C18 


0.0493 


(13) 


0.0328 (12) 


0.0299 


(11) 


0.0142(10) 


0.0081 (10) 


0.0086 (10) 


SI' 


0.0235 


(2) 


0.0323 (3) 


0.0314 


(3) 


0.0011 (2) 


0.0062 (2) 


0.0119(2) 
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A A 1 AC /OA 
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A AOT1 

0.0272 
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(10) 


A AO /I A / 1 OA 

0.0349 (12) 
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0.031z 


(11) 


A AA/^Oj /AA 

0.0062 (9) 


A AAO yl /AA 

0.0034 (9) 


A A A AT / 1 AA 

0.0097 (10) 


Cll 


0.0366 


/I 1 \ 

(11) 


A AO £. A / 1 1 \ 
0.0260 (11) 


A AO A A 

0.0304 


/I 1 A 

(11) 


A AAiCA iC\\ 

0.0069 (9) 


O.OOzJ (9) 


A AAAA iC\\ 
0.0090 (9) 


Clz 


a no 

0.029s 


/1 A A 

(10) 


A AO /TO ( 1 1 \ 

0.026b (11) 


A AOAA 

o.ozyy 


(11) 


A AAAC ZO\ 

—0.0003 (s) 


A AAO A td\ 

0.0024 (9) 


A A 1 1 1 /A\ 
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0 0447 




0 047S ("1 4 s ! 


U.UjoO 




n nn?7 (\ 1 ^ 


0 001 6 (\ 1 ^ 


o o?i n n 


C14' 


0.0241 


(10) 


0.0251 (11) 


0.0256 


(10) 


0.0005 (8) 


0.0008 (8) 


0.0076 (9) 


C15' 


0.0361 


(11) 


0.0240(11) 


0.0303 


(11) 


-0.0016 (9) 


0.0020 (9) 


0.0092 (9) 


C16' 


0.0511 


(14) 


0.0364(13) 


0.0467 


(14) 


0.0125 (11) 


0.0002 (11) 


0.0128(11) 


C17' 


0.0304 


(10) 


0.0321 (12) 


0.0246 


(10) 


-0.0013 (9) 


0.0012 (9) 


0.0102 (9) 


C18' 


0.0385 


(12) 


0.0611 (16) 


0.0281 


(11) 


0.0002(11) 


0.0080(10) 


0.0141 (11) 



Geometric parameters (A, °) 



SI— 01 


1.4315 (13) 


SI '—02' 


1.4248 (14) 


SI— 02 


1.4324 (13) 


SI'— 01' 


1.4311 (14) 


SI— Nl 


1.6358 (17) 


SI'— Nl' 


1.6446(17) 


SI— CI 


1.758 (2) 


SI'— CI' 


1.758 (2) 


03— C14 


1.235 (2) 


03'— CI 4' 


1.246 (2) 


Nl— C7 


1.435 (2) 


Nl'— C7' 


1.434 (2) 


Nl— HN1 


0.86 (2) 


Nl'— HN1' 


0.81 (2) 


N2— C14 


1.350(2) 


N2'— C14' 


1.346 (2) 


N2— C17 


1.469 (2) 


N2'— C15' 


1.470 (2) 


N2— CI 5 


1.470 (2) 


N2'— CI 7' 


1.475 (2) 


CI— C2 


1.388 (3) 


cr— C6' 


1.383 (3) 


CI— C6 


1.390 (3) 


cr— C2' 


1.391 (3) 


C2— C3 


1.381 (3) 


C2'— C3' 


1.382 (3) 


C2— H2 


0.9300 


C2'— H2' 


0.9300 


C3— C4 


1.395 (3) 


C3'— C4' 


1.384 (3) 


C3— H3 


0.9300 


C3'— H3' 


0.9300 


C4— C5 


1.386 (3) 


C4'— C5' 


1.386 (3) 


C4— C13 


1.500 (3) 


C4'— C13' 


1.509 (3) 


C5— C6 


1.384 (3) 


C5'— C6' 


1.380 (3) 


C5— H5 


0.9300 


C5'— H5' 


0.9300 


C6— H6 


0.9300 


C6'— H6' 


0.9300 


C7— C12 


1.393 (3) 


C7'— C12' 


1.381 (3) 


C7— C8 


1.400 (3) 


C7'— C8' 


1.413 (2) 


C8— C9 


1.393 (3) 


C8'— C9' 


1.393 (3) 



Acta Cryst. (2012). E68, o3144-o3145 



sup-7 



supplementary materials 



C8 — C14 


1.493 (2) 


C9 — CIO 


1.385 (3) 


P (\ TTl-4 

C9 — H9 


r\ ni a a 

0.9300 


CIO — Cll 


1 1 TO /") \ 

1.37o (3) 


nin T T 1 A 

CIO — H10 


A m AA 

0.9300 


Cll — C12 


1.382 (3) 


1 1 TT 1 1 

Cll — Hll 


A A1 A A 

0.9300 


/—I 1 TT1 ^ 

C12 — H12 


A AO A A 

0.9300 


p 1 -7 TT 1 "? A 

C13 — H13A 


A AzTAA 

0.9600 


P 1 T T 1 ") Ti 

C13 — H13B 


0.9600 


rii 1 tti 

C13 — H13C 


A APAA 

0.9600 


C15 — C16 


1.513 (3) 


pi C TT 1 C A 

CI j — HI jA 


A A7AA 

0.9 /00 


p i c T T 1 rTl 

C15 — H15B 


A AT AA 

0.9700 


C16 — H16A 


0.9600 


p i s~ T T 1 /" T") 

C16 — H16B 


0.9600 


p 1 / T T 1 ZT./"' 

Clo — H16C 


A A/CAA 

0.9600 


C17— C18 


1.521 (3) 


C17— H17A 


0.9700 


PH T T 1 1 r> 

C17 — H17B 


A HIAA 

0.9700 


pi o TJ1 O A 

C 1 o — H 1 oA 


A A/TAA 
U.96UU 


pio t t 1 on 

Clo — HloB 
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0.9600 


P 1 O T T 1 OP 

C18 — H18C 


A APAA 

0.9600 


(Jl — SI — Uz 


i i a cn /0\ 

119.3 / (o) 


Ol — SI — Nl 


1 AC A A ZO\ 

105.49 (8) 


pvi o i XT 1 

02 — SI — Nl 


1 AT /" /" ZO\ 

107.66 (8) 


/"A i oi p 1 

Ol — SI — CI 


1 AO \ £. /A\ 

108.16 (9) 


/~\o CI f~* 1 

Uz — SI — LI 


1 f\H on /A\ 

l(J/.y9 (9) 


Nl — SI — CI 


1 AT /I A /O \ 

107.40 (8) 


PT XT 1 C 1 

C7 — Nl — SI 


123.27 (13) 


p "7 \ti TTKT1 

C7 — Nl — HN1 


110 /i m\ 

118.4 (13) 


C 1 XT 1 TTXT 1 

SI — Nl — HN1 


1 1 1 A /I 0\ 

lli.U (li) 


P1 A XT1 P 1 T 

C14 — N2 — C17 


124.10 (15) 


p 1 /I XTI pic 

C14 — N2 — C15 


1 1 T O /I / 1 C\ 
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P P 1 P /" 
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1 1 A d / 1 C \ 
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C3 — C2 — CI 
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C3 — C2 — Hz 


1 OA 1 
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1 /""O T TO 

CI — Cz — Hz 


1 OA 1 

120.1 


C2 — C3 — C4 
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*-lo TTI 

Lz — Ci — Hi 


1 1 A A 

1 19.4 


C4— C3— H3 


119.4 


C5— C4— C3 


117.83 (18) 


C5— C4— C13 


121.32 (18) 


C3— C4— C13 


120.85 (18) 


C6— C5— C4 


122.02 (18) 
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P 1 A f X TT P 1 C t 

C14 — N2 — C15 


11T O/" /1 C\ 

1 17.36 (15) 


t™* A At XTT pi "Tf 

C14 — NZ — C17 
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120.19 (18) 
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P 1 ' P 1 1 ni 1 

C2 — Cr — SI 


11AC1 /1C\ 

120.51 (15) 


PO f p / p 1 ^ 

C3 — C2 — CI 


1 1 A 1A /1 A\ 

119.20 (19) 


nil p^>? TTif 

Ci — C2 — H2 


1 OA A 

120.4 


1 ' PT T TO ' 

CI — C2 — Hz 


1 OA /I 

120.4 


C2 — Ci — C4 


101 A C\ /1 0\ 

121.49 (18) 


r^O' r^T TJ1' 

tz — Ci — Hi 


1 Ifl T 

1 iy.i 


C4'— C3'— H3' 


119.3 


C3'— C4'— C5' 


118.20(18) 


C3'— C4'— C13' 


121.76(18) 


C5'— C4'— C13' 


120.04 (19) 


C6'— C5'— C4' 


121.47(19) 
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C6 — C5 — H5 


H9.0 


f • A f 1 C TIP 

C4 — C5 — H5 


H9.0 


C5 — C6 — CI 


i i a m / 1 o\ 

119.07 (18) 


C5 — C6 — H6 


1 1A C 

120.5 


CI — C6 — H6 


120.5 


C12 — C7 — C8 


1 1 ft O A i 1 "7 \ 

119.84 (17) 


/~1 1 1 /~1 ~7 \T1 

C12 — C7 — Nl 


1 1 A 1/1 / 1 T\ 

119.24 (17) 


/~1 O /— 1"7 \ I 1 

C8 — C7 — Nl 


1 ^ /"i ft ft / 1 /"\ 

120.90 (16) 


/"i ft /"-< o /"in 

C9 — C8 — C7 


1 1 O /i A i 1 "7 \ 

118.94 (17) 


C9 — C8 — C14 


120.59 (17) 


/ 1 -7 /""lO /"II yl 

C7 — C8 — C14 


| AA 1 /" /I /"\ 

120.36 (16) 


/"< 1 ft /"i s\ /-i o 

CIO — C9 — C8 


111 1ft / 1 f")\ 

121.10 (18) 


/-lift /"i ft TTA 

CIO — C9 — H9 


1 1 n <i 

119.4 


/-in /— > /\ t j t\ 

C8 — C9 — H9 


119.4 


Cll — CIO — C9 


1 1 ft i 1 / 1 ft\ 

119.21 (19) 


/"I 1 1 /"I 1 ft TT1 A 

Cll — CIO — H10 


120.4 


f • i\ /~i 1 ft T T 1 A 

C9 — CIO — H10 


120.4 


CIO — Cll — C12 


111 ft/" /I n\ 

121.06 (18) 


CIO — Cll — Hll 


119.5 


f • 1 1 y— 1 -1 -I TT 1 1 

C12 — Cll — Hll 


119.5 


/-ill /"i | i / i -7 

Cll — C12 — C7 


| | A oi / 1 o\ 

119.83 (18) 


/—I 1 -1 /-I 1 1 TTi 

Cll — C12 — H12 


120.1 


/~1"7 /—I 11 T T 1 1 

C7 — C12 — H12 


120.1 


f • a f~* -i -) T T 1 1 A 

C4 — C13 — HI 3 A 


109.5 


r • \ /~t i i tti 'jn 

C4 — C 1 3 — H lib 


109.5 


T T 1 1 A /—I 11 T T 1 1 T~» 

H13A — Cl3 — H13B 


109.5 


/—I /l /~1 1 1 T T 1 1 /"I 

C4 — C13 — H13C 


109.5 


TTI t » /-I 1 1 TTI ^ /"I 

HI 3 A — C13 — H13C 


109.5 


tti rin tti t/-i 

H13B — C13 — H13C 


1 ft ft c 

109.5 


03 — C14 — N2 


111 A CI /1>^\ 

122.48 (16) 


"X -> /-1| yl /-I O 

03 — C14 — C8 


11ft "71 /1 \ 

1 19.72 (16) 


X T1 /*11 ^ /-in 

N2 — C14 — C8 


1 1 "7 O ft /1 y" \ 

1 17.80 (16) 


N2 — CI 5 — C16 


111.74 (15) 


x n /~i 1 c tti c a 

N2 — Cl5 — HI 5 A 


109.3 


/~~i -i /" /* -i c T T 1 A 

Clo — Cl5 — H15A 


109.3 


\Ti /~i -ip" tti r r-) 

N2 — C15 — H15B 


1 ftft O 

109.3 


Clo — C15 — H15B 


109.3 


tti c a m r tti r 

HI 5 A — Cl5 — H15B 


107.9 


/~1 1 f /~"1 1 /- TT1 /" A 

Cl5 — Cl6 — H16A 


109.5 


f • \ C /"• | s TT1/"Tj 

C15 — Clo — H16B 


1 ftft c 

109.5 


TT1 Z' A /- 1 /- TT1 /"n 

H16A — Clo — HloB 


109.5 


C15 — Clo — H16C 


109.5 


TT| /- i /-I 1 /" T T 1 / 

H16A — Clo — HloC 


109.5 


H16B— CI 6— H16C 


109.5 


N2— CI 7— CI 8 


113.09(16) 


N2— CI 7— H17A 


109.0 


Cl8— Cl7— H17A 


109.0 


N2— CI 7— H17B 


109.0 


Cl8— Cl7— H17B 


109.0 



C ^ r t /-iff tit; 

C6 — C5 — H5 


1 19.3 


S~i A f /"->,— ( TTff 

C4 — C5 — H5 


119.3 


C5 — C6 — CI 


11ft A A / 1 0\ 

119.44 (18) 


C5 — C6 — H6 


1 1ft 1 

120.3 


CI — C6 — H6 


120.3 


a/ ftn; /in* 

C12 — C7 — C8 


11ft A ft / 1 1\ 

120.49 (17) 


/-ii a/ i^lf M1 / 

C12 — C7 — Nl 


1 1 o ft/' / 1 y\ 

118.96 (16) 


no/ /— n t "xti t 

C8 — C7 — Nl 


11ft AC /1*^\ 

120.45 (16) 


/"' ft / fto> /in* 

C9 — C8 — C7 


1 1 O ft C / 1 "7 \ 

118.05 (17) 


ft / ftOf /" ■• 1 HI 

C9 — C8 — C14 


111 TI /1/"\ 

121.72 (16) 


C7 — C8 — C14 


11ft /^ft / 1 /" \ 

1 19.60 (16) 


/"I 1 ft 1 /~lft f /—l ft / 

C10 — C9 — C8 


111 A ft / 1 "7\ 

121.49 (17) 


/ii ai r~^c\t urn 

C10 — C9 — H9 


lift 1 

119.3 


/-in; /"iftf tta( 

C8 — C9 — H9 


119.3 


/—I ft f /"I 1 ft f /— 1 1 1 F 

C9 — CIO — Cll 


1 1 ft s / 1 ft \ 

1 19.66 (18) 


/"Iftf /" ' 1ft? TTI A( 

C9 — C10 — H10 


120.2 


fi 1 | ( /~1 Iftf TTI A) 

Cll — C10 — H10 


120.2 


/- • 1 1 1 /-i 11/ /-i 1 ft f 

Cl2 — Cll — C10 


1 1 ft 1 /l / 1 o \ 

120.24 (18) 


/-I 1 1 f /"I 11/ TTI 1 1 

C12 — Cll — Hll 


119.9 


Z" 1 1ft/ /" • 11/ TTI | f 

C10 — Cll — Hll 


119.9 


/"i -?/ /-ii^[ ni I « 

C7 — C12 — Cll 


11ft ft/" / 1 7\ 

120.06 (17) 


/~1^7 / /-I 11/ T T 1 1 / 

C7 — C12 — H12 


120.0 


/~i 11/ /~~1 11/ TT11/ 

Cll — C12 — H12 


120.0 


a i /-i 11/ t t 1 i r~\ 

C4 — C13 — H13D 


109.5 


A t /Tilt 

C4 — C13 — H13b 


109.5 


T T 1 1 r\ /~1 11/ T T 1 1 T~ ' 

HI 3D — C13 — H13E 


109.5 


/-i /i / /—i 11/ i i i t r 

C4 — C13 — H13F 


109.5 


T T 1 1 F"\ /~i 11/ TT11T -1 

HI 3D — C13 — H13F 


109.5 


tti ir z"<11' T T 1 1 T -1 

H13E — C13 — H13F 


1 ftft c 

109.5 


03 — C14 — N2 


111 T~l / 1 "7\ 

121.77 (17) 


ft^ / y"1 1 A t S~ ' O / 

03 — Cl4 — C8 


1 1 r> r a / 1 /"\ 

1 18.54 (16) 


\ta / /-i 1 -I / fto; 

N2 — C14 — C8 


1 1 A /"I / 1 

119.61 (16) 


X TI f 1 C t r^t/'f 

N2 — C15 — C16 


111 /"ft / 1 /'A 

113.69 (16) 


\tai m r i tti c /-i 

N2 — C15 — H15C 


108.8 


/—I 1 S 1 /—I 1 f / T T 1 f /"I 

C16 — C15 — H15C 


108.8 


\TA| m £■ / TT1 r T\ 

N2 — Cl5 — H15D 


108.8 


/—i i /I /"I 1 f" ' T T 1 C 

C16 — C15 — H15D 


108.8 


T T 1 c f "* /~i ■t C t T T 1 rr\ 

H15C — Cl5 — H15D 


107.7 


/~i 1 r 1 /—I 1 /" / T T 1 /"T~\ 

Cl5 — Cl6 — H16D 


109.5 


PI T/ /-I 1 / TTI /"T-i 

C15 — C16 — H16E 


1 ftft c 

109.5 


T T 1 / T""\ /~1 1/^/ tti /t 

H16D — C16 — H16E 


109.5 


/~1 1 r 1 /—I 1 / T T 1 /" T" 1 

C15 — C16 — H16F 


109.5 


TT1 /"T~\ /-I 1 /" / TT1 /• T^ 

H16D — C16 — H16F 


109.5 


H16E— Cl6'— H16F 


109.5 


N2'— CI 7'— CI 8' 


113.74(15) 


N2'— Cl7'— H17C 


108.8 


CI 8'— C17'— H17C 


108.8 


N2'— Cl7'— H17D 


108.8 


CI 8'— C17'— H17D 


108.8 
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H17A — C17 — H17B 


107.8 




tti n g~\ /"i i hi tti qr-\ 

H17C — C17 — H17D 




107.7 


Cl7— Cl8— H18A 


109.5 




CI 7'— CI 8'— H18D 




109.5 


Cl7— Cl8— H18B 


109.5 




C17'— C18'— H18E 




109.5 


TTI O A < 1 I) TTI on 

H18A — C18 — H18B 


1 AA C 

109.5 




TT10T"\ Of TTI Or 

H18D — CI 8 — H18E 




109.5 


C17 — C18 — H18C 


109.5 




/~1 1 t / f • i o/ TTI or 

C17 — C18 — H18F 




109.5 


T T 1 O A /~1 1 O T T 1 O /"I 

H18A — C18 — H18C 


109.5 




T T 1 OT~\ f~\ 1 Of T T 1 Or 

H18D — C18 — H18F 




109.5 


T-T1 RR PIS T-T1 

rll od 1 o rll oV^> 


1 HQ ^ 




n i O-C/ — L> l o — n lor 




1 HQ ^ 


CI— SI— Nl— C7 


-82.2 (2) 




CI'— SI'— Nl'— C7' 




-70.4 (2) 


HNl— Nl— SI— 01 


-44(1) 




HNi'— Ni'— sr— or 




-54 (2) 


C7— Nl— SI— 02 


33.9 (2) 




C7'— Nl'— SI'— 02' 




46.1 (2) 


C6— CI— SI— 01 


11.7(2) 




C6'— ci '—si '—or 




20.8 (2) 


Hydrogen-bond geometry (A, °) 


D—n-A 




D — H 


n-A 


D-A 


D—n-A 


Nl'— HM'-03' 




0.81 (2) 


2.15 (2) 


2.809 (2) 


139 (2) 


Nl— HM-03 1 




0.86 (2) 


2.15(2) 


2.969 (2) 


159 (2) 



Symmetry code: (i) -x+2, -y, -z. 
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